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(54) Title: COATING FILM HAVING LOW REFRACTIVE INDEX AND LARGE WATER CONTACT ANGLE 
(54) mWOZtfM ffin»*Stf*#lVKSM«***-**K 



^= (57) Abstract: Disclosed is a method for forming a modified coating film on a base. Specifically disclosed is a coating film which is 
^ = formed on the surface of a base in an appressed manner and has a refractive index of 1 .28-1 .38 and a water contact angle of 90- 115 de- 
grees. The coating film having a refractive index of 1 .28-1 .38 and a water contact angle of 90- 115 degrees is formed as follows: a solu- 
tion of a polysiloxane is formed by heating a reaction mixture at 50-1 80°C without the presence of water which reaction mixture con- 
tains a silicon compound (A) expressed as Si(OR) 4 , a silicon compound (B) expressed as (R 1 0) 3 SiCH 2 CH2(CF2) ri CH2CH2Si(OR 1 )3, 
an alcohol (C) expressed as R 3 CH 2 OH and an oxalic acid (D) at a specific ratio; then a coating liquid containing the solution is 
applied to the surface of a base; and the coating film is heat cured at 80-450°C so that it is closely adhered to the base surface. Also 
disclosed are a method for forming such a coating film and a method for producing such a coating liquid. 
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L 3 


7 0 


1 0 5 


A 


A 


10 0/100 


L 3 


1 0 0 


1 0 5 


A 


A 


10 0/100 


L 3 


1 2 0 


1 0 5 


A 


A 


1 0 0/1 0 0 


L 4 


1 0 0 


1 0 4 


A 


A 


1 0 0/1 0 0 


L 5 


1 0 0 


1 0 5 


A 


A 


1 0 0/1 0 0 


L 6 


1 0 0 


1 0 4 


A 


A 


10 0/100 


L 7 


1 0 0 


1 0 2 


B 


A 


1 0 0/1 0 0 


L 8 


1 0 0 


1 0 0 


B 


B 


0/10 0 
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[0054] miK^tbtc^^ ^imom«(l — l )frh^hntc.mmfe, i&m$f^R 

1 5 

m&Rmmxm, K^mtifcmmma^'r^miim btitc 0 u^u &mm 

6 8 

[0055] Jtfc, ^2^$^cJ:9^> H5feM<£>M?$? (L — L ) rfhkffi^fc^Mte, 

1 5 

7 8 

[oo56] ^mm^mm^ yt^^^tm^ti^^^^^^m. a^tr*— 
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[1] 5^(1) 

Si (OR) (1) 

4 

(A)^^(2) 

(R'O) SiCH CH (CF ) CH CH Si (OR 1 ) (2) 

3 222n22 3 

R'tt, l-5f@(Dj^*^^W-rST/^/^S^b, ^LtnS, 1-13© 

&wc&m-r 0 )^&tiz>mm4k&w(B)t, ^o) 

R 2 CH OH (3) 

2 

/^^^T/^^^r/^/^^^^6^^31^fcMaX«^a©lf@^_hO 

mCD)t$:, &mik&^(A)l^MzML,Xmm4k&yo(B)0. 05-0. 43^/KDit 
S^b^#J (A) t^mit^-m (B) ^m^T/V^v^l^/W^LTT 
7lx=i^-/V(C)0. 5— 100^7KDi:b^^, ^LT^Sf (A) t^Sft^ (B) t 

. 5-ioms%»sio mmmnT&bM^<D^fcfezmwvm^ m%Ea& 

2 

[2] BLmm&m<n : f&mz.-&^x, ^zm&Mt&bvx, ^(4) 

(R 3 ) Si (OR 4 ) (4) 

m 4-m 



WO 2005/059051 



19 



PCT/JP2004/018922 



mxtemU(Dim&±<DM&&~ei£Miz.Wte£tix\<^xhML\'\ K 2-12^©^ 

mj^tt^-tzT/v^/vm, xfe^^/^m&mu r 4 ^ l—sm^^mm^ 

^-t%T7U5-;VM&mU ^Umli, 1^3«St^t 0 ) X^tlZmj&M (E) 
^^b^(A)l^K^UT0. 02-0. 2^/KD];b^^#ffl-rSft^iIl^fa 

[3] SJ^^O^jEfc^T, I{i7;i/tn7;^;Htf T/^dr^yy (f) i 
It, 5£(5) 

CF (CF ) CH CH Si (OR 5 ) (5) 

3 2 p 2 2 3 

MWt&m-fo ) "C^^ns^/vtnr/^/H^tr/wa^^y (f) 

#5 (A) l^/M^UTSll'fb'^ (B) ^/^nT/^/vK^WT/l^drv^^WF 
)t(D^f+fi^0. 05-0. 43^/KDi:b^^#ffi-r6ft^IIlX«2^fSttWM» 

[4] (g) tL-x, ^y#yVK T/y^yVK f^^/^, ^3 

[5] 

Si (OR) (1) 

4 

(A)t,^(2) 

(R'O) SiCH CH (CF ) CH CH Si (OR 1 ) (2) 

3 222n22 3 

R 2 CH OH (3) 

2 

R 2 tt, ^KH^x«i-i2jg|(Z)^ili^^-^i-5T/yd f -/uS(!^T/^/y 
Sfi, l-3{@(Dj^^M^-^-r5T7^/^, i-3M(7)^mj^^-^i-5tKn^ 
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lfe(D)i:Sr, S*{b^(A)1^7K^bT^^b^(B)0. 05-0. 43^/VcD]:b 
^kMit^^S (A) ^HHb^ (B) ^^S^T/K^^l^/M-^ L-TT 

;va-/v(c)o. 5— loo^K^jt;^^, ^x^mit^(A)tmm^m(B)K 

2 

^^^M^n^fyoi§i^ft5M?MltIBtl#U ^F 

8-1. 38(Dmmmt9o-ii5m<D7Kmn^^i-mm^mmnmm^mmi^ 

[6] S^^^^^(-*3V^T, H^«£lJ(E)£LT, ^(4) 

(R 3 ) Si (OR 4 ) (4) 

m 4-m 

^-TSTVl^/F^^U ^LTmlt l-3©lMf 0 ) -C^ftSg&fcjSrfl (E) 
^^b^(A)l^e^^UTO. 02-0. 2^/KD]:b^^ffl-r^)f*^Il5^f5 

[7] SJ^^j^je&^v^t, I^7/i/tnr;i^/Httr;V3^^7y (F) i: 
FT, 5£(5) 

CF (CF ) CH CH Si (OR 5 ) (5) 

3 2 p 2 2 3 

R 5 «, l~5ffl©^^jg^Sr^-f-ST/l^/wSSr^b, ^rFTpte, 0-12© 
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m (A) \^MzM\^C^M\\^m (B) ^/WtnT/V^/VSttT^^^^^y (F 

)h(D^%\mt®. o5-o. 43^/v<D&mzffimi-zm^m5jife6KmM<DWim<D 

[8] 3E(d N M*w^»^P#i (g) <bbT, M>#yVK tvi^-JV/k f^r^;K vvi^ 

[9] ^(1) 

Si (OR) (1) 

4 

(R'O) SiCH CH (CF ) CH CH Si (OR 1 ) (2) 

3 222n22 3 

(5£tf\ R'tt, l~5f@cD^|[tJj5C^£^6TA^/^«U ^ttnS, 1 — 13© 
R 2 CH OH (3) 

2 

{x^, R 2 ^, ^^^•Xiil"12jHO^^^^-r^T/V^r/^(MT/^/V 
Sfi, l"3M©j^JgJ©^^-r^T/^^£, 1— 3fi©^3(IJg^-Sr^ri-SfcKn^ 

JE^^i-StKn^T/V^^T/l^/l^ S.t^3"6f@(D^^Jl^^-rST 
/^af-^T/^^^T/^7^S^^^5^^il«WcmflX«^a©lfi^-h© 

B£(D)££r % ^^^(A)l^/K^bT^^b^(B)0. 05-0. 43^/VcDit 

mmik&ys (a) tmmit^ (b) ^m^r/v^^i^/w-^j-iyrr 

/Kn — ;KC)0. 5— 100^/KDit^, ^X^MW^^M (A) t^mi^^O (B) 
#m3^T/V:n^^l^/M-^lyt#^(D)0. 2— 

. 5-ioms%osio »s^iii^st*^©^#^*jMi^pufe^e>, umas 

2 

^#3^*^^ (A)^^^-fb^ (B) o^»#*^S5*/>%^Ti:^S* 

-e\ 5o-i8o°c-e^ni^i-5r^^j;i9 N rtbj^tJ^c^y^n^^^^^ 
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KmML-xBf&zn, 5.0, i. 28-i. 38<Dm$T^t9o—ii5m<D7kmmft&m 

[10] BJ&m&Vtl<D]&f&\Z.*5\,^X, mt&tfffl (E) tVX, ^(4) 
(R 3 ) Si (OR 4 ) (4) 

m 4-m 

^M^Sr^-rST^^^, Xte^-^^itU R 4 ^ l— 5^<£>^i&!^3: 

^^b^(A)l^/K^UT0. 02-0. 2^/KDi:k*^#ffl-rSff^Il9^fS 

[11] SiS^1feO^^*5V^T, It7/VtPT;^/HttT;^^^^7y(F)i: 
LT, 5£(5) 

CF (CF ) CH CH Si (OR 5 ) (5) 

3 2 p 2 2 3 

(5£^ N R 5 «, 1 — 5{®cD^^M^^^-f-5T^/^^b, ^Uptt, 0-12© 
mm&M-i-o ) X^^-7 JV^xiT JV^JV^^T JV^^y^y (F) £r^#^ 
m (A) l^-/M£*fLT3ll^ffra^ (B) ^/VtnW/HttT^'Sf^y (F 
)k<D&ftr*c&Q. 05-0. 43 ; e/K^Jt^^#ffii-5fS3ft^9X«10^|E«©ttJR 

o 

[12] H*-> &Pf5WHDW$QQs (G) £LT, i/VUS/^ T/i^yVK f^rj/;K ^ 

— m<D^;v%ffim-rz>n loxm 1 ^bb^^h. 
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